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OUTLINE  0?  COURSS  .\1JD  PE3LIMIIT^Y  IITSTFJJC^IOITS. 


THE  1928  STATISTlCMi  CLASS 


The  question  is  frequently  aslced  "Eow  can  the  statistits^fi^technique  that  is 
found  in  such  Ijooks  as  Mills,  Yule,  Bowley  or  tau*it  in  the  college  class  room  te 
of  use  to  us  in  our  work?"    A  good  xnorjy  of  our  nunber  have  either  taken  a  course 
or  two  in  some  college  or  have  raade  an  effort  to  study  sorae  text  took  in  statis- 
tics.   The  development  of  statistics  as  a  science  is  of  conrparatively  recent  origin. 
Even  5  years  ago  it  was  difficult  to  get  more  than  an  elomontary  course  in  the 
suoject  in  aost  of  our  leading  universities. 

Along  with  the  development  of  tig  ousincss  and  the  large  corporations  has 
come  the  science  of  accounting.    In  more  recent  times  statistics  have  t)ecn  and 
arc  "being  used  ^loro  and  acre  as  an  aid  to  the  executive  staff  in  the  control  of 
the  internal  organization  as  well  as  in  the  formation  of  the  future  progrein  and 
policy  of  the  company. 

The  science  of  applied  statistics  has  "been  developed  hy  the  statistical  staff 
of  these  lari:^  corporations  such  as  the  American  Telephone  and  Telegraph  Company, 
some  of  the  large  packers  and  several  large  "bahlts.    Statistics  is  like  mathematics 
in  that  there  is  consideralale  difference  in  the  application  of  the  sulsject  matter. 
We  who  arc  woi-kers  in  one  of  the  largest  statisticri  organizations  in  the  world 
oust  also  develop  an  application  of  statistical  theory  to  our  work  if  we  are  to 
keep  a'brenst  of  the  tines.    It  is  for  this  very  purpose  that  we  are  having  our 
second  strtistical  class  and  are  iDringing  in  15  men,  all  statisticians  in  charge 
of  one  or  nora  States.    Several  of  the  Washington  staff  arc  r>J.so  planning  to  "be 
members  of  thia  class  r^hich  will  start  FG'oronvy  13,  1928  and  continue  for  four 
weeks.    It  v/ill  be  a  busy  four  weeks  if  we  are  to  cover  the  ground  tiiat  should  to 
covered  if  our  course  is  to  "be  worth  while.    The  course  will  cost  the  Bureau  more 
thru  $100  per  day  exclusive  of  salaries  of  those  pni-ticio-ting,  while  the  cost  in- 
cluding salaries  '.7ill  come  to  about  $10,000.    IJaturally  dividends  are  expected  or 
this  invcstr.cnt  would  not  he  "ladc. 

With  the  decentralization  of  our  v:ork  it  is  necessary  to  put  greater  depend- 
ence upon  each  man  in  the  states.    As  individuals  we  cannot  afford  to  oe  without 
the  tools  with  which  statisticians  in  other  lines  are  equipped.      Our  men  are  being 
locked  to  i;oro  and  more  "by  State  and  college  authorities  for  statistical  guidance 
and  suggestions.    In  one  State  where  we  have  cooperation,  no  "bulletin  containing 
data  can  receive  official  approval  until  it  has  "been  passed  upon  hy  our  State 
Statistician, 


The  neobers  of  tho  class  will  rcjirGscnt  a  great  variety  of  training  and 
experience.    The  aore  woik  you  have  had  in  statistics,  oathenatics  and  economics 
the  nore  you  uill  be  expected  to  contribute  to  tho  progress  of  the  class.  The 
course  itself  will  "be  designed  to  meet  the  needs  of  those  who  have  had  no  college 
raath  or  course  woik  in  statistics.    Wo  are  f^oing  to  start  at  the  very  "pepiinning  and 
travel  Just  as  far  as  ve  can  alona;  a  \yell  defined  pathway,    We  are  to  help  each 
other  in  every  v/ay  possible  as  the  progress  of  the  class  will  be  only  as  rapid  as 
the  slowest  neubcr.    For  those  who  feel  the  need  of  a  little  review  of  High  School 

algebra  I  -vrould  suggest  that  they  obtain  the  following  book  and  review  it  carefully. 
It  is  recognized  as  a  book  that  deals  with  fundanentals  and  leaves  out  the  non- 
essentials; Modem  Algebra-ninth  school  year,  by  Schorling  and  Claiic,  World  Book 
Co.,  2125  Prairie  Avenue,  Chicago,  111, 

In  order  to  reduce  the  clerical  woik  of  each  individual  to  a  niniaun  while 
they  are  in  liTashington  I  aiu  asking  that  each  person  do  a  certain  anount  of  pre- 
lininaiy  work  before  they  conie  in  to  Washington,    Tliis  will  help  us  to  nalce  the 
course  ouch  ioore  effective  and  at  the  sarae  tine  enable  each  person  to  do  this  work 
in  his  own  office  where  he  has  the  help  and  is  used  to  working.    It  will  require 
a  week  or  ton  days  of  soaeone's  tine  and  if  distributed  aaong  several  neobers  of 
the  office  force  will  be  excellent  training  for  everyone.    Detailed  instructions 
concerning  this  woik  have  been  or  will  be  given  nost  of  the  aen  personally  but 
will  be  attached  to  this  letter  as  a  aatter  of  record  and  for  the  use  of  those  I 
nay  not  see. 

STATISTICS  APPLIED  TO  CROP  ESTII-IATIITG  i!705K 
Our  problens  fall  largely  into  two  general  classes,  statistically  speaking 
(1)  San^ling  (2)  Conparisons  or  Relationships. 

Sanpling;    In  only  a  few  cases  are  we  able  to  go  out  and  by  actual  count 
determine  how  nuch  there  is  of  anything.    The  Census  Bureau  docs  it  for  agriculture 
every  5  or  10  years,  nost  of  us  were  fauiliar  with  the  last  Censvis  and  sone  of  the 
problens  involved.    Some  of  us  are  able  to  obtain  a  check  on  our  estimates  by 
means  of      railway  shipments,  elevator  receipts  or  ginning  records.    But  our  first 
figures  are  usually  estimates  based  on  sample  data.    Practically  every  inquiry  that 
we  make  is  a  problem  in  sampling.    From  sample  data  we  obtain  the  average  yield  of 
wheat  or  cotton  per  acre  for  that  sample  and  then  we  assume  that  our  saiuple  is  a 
reasonably  true  one,  -  containing  no  bias  or  error  and  is  fully  representative  of 
the  "universe"  that  we  are  sampling,-  and  that  the  average  yield  for  the  State  as 
a  whole  is  the  same  as  for  our  sainple. 
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We  do  this  woric  so  auch  as  a  mtter  of  routine  that  we  seldom  thihk:  of  the 
factors  involved  in  the  "basic  assunptions.    Just  how  dependalile  is  that  average 
after  we  get  it?    Hov;  much  do  we  dare  "lean  on  it,"    TTould  we  expect  to  get  the  ssBie 
results  if  we  had  a  larger  sariple  taken  under  the  saiae  condition?    How  oany  reports 
do  we  really  nood  with  a  given  inquiry?    Do  we  need  as  nany  reports  with  wheat  yielc 
data  as  with  com  yield  data,  with  wheat  prices  as  with  apple  prices  or  land  value 
figures?    TThat  detemines  the  nunber  of  reports  needed  to  give  us  an  average  that 
will  not  he  greatly  influenced  hy  the  "fluctuation  of  sar:5)ling?" 

These  are  a  few  of  the  questions,  especially  as  applied  to  crop  yield  data 
within  your  State,  on  which  we  will  turn  the  search  light  of  statistical  theory. 
Last  year  we  spent  two  weeks  on  this  work  hut  if  the  prelininary  work  is  well  done 
prior  to  starting  the  class  I  feel  sure  that  we  can  corrplete  these  phases  of  the 
course  v/ithin  a  week  or  ten  days  and  that  will  leave  the  remainder  of  the  time  to 
^^^.atudy  of  relationships. 

Relationships;    The  nost  conxnly  used  "relationship"  in  our  work  is  "between 
the  condition  of  a  crop  on  the  first  of  the  nonth  during  the  growing  season  and  the 
final  yield  per  acre  of  that  crop  at  harvest.    Froa  1865  to  1911  the  Department  nade 
estimates  of  crop  condition  during  the  growing  season.    In  response  to  popular  lel^:^.. 
denand  the  Department  undertook  in  1912  to  forecast  the  production  of  the  crop  prior 
to  harvest.    A  method  of  "condition  times  par"  has  oeon  used  to  indicate  the 
probable  yield,  which  times  acreage  gives  production. 

Our  study  of  relationships  will  start  with  a  study  of  the  relationship  of 
the  condition  of  a  crop  on  a  given  date  with  the  final  yield.    First  of  all  is 
there  any  relation  between  the  condition  of  winter  wheat  on  May  1  and  the  final 
yield?    If  the  condition  is  below  average  what  are  the  probabilities  of  the  yield 
being  less  than  average?    Is  the  "par"  the  best  measure  of  this  relationship?  If 
there  is  no  relation  between  condition  and  final  yield  in  your  State  for  a  given 
crop  how  shall  we  go  about  it  to  forecast  yield  per  acre?    TThat  are  some  of  the 
other  factors  that  night  influence  yield  that  would  be  available  at  the  time  of  the 
forecast?    Is  it  always  the  weather  after  the  time  of  the  forecast  that  •i5)sets  our 
early  forecasts?    These  are  some  of  the  questions  that  we  will  try  to  answer,  eaXJh 
;jan  for  his  own  State, 

In  case  we  find  some  really  significant  relationships  how  can  they  be  used 
in  making  a  forecast?    Suppose  there  are  several  factors  that  all  have  some  in- 
fluence or  determination,  how  can  they  all  be  used  in  making  a  prediction.  This 
sort  of  investigation  leads  us  eventually  to  "correlation"  as  a  means  of 
measuring  relationships  and  when  more  than  one  causal  factor  is  used  to  "Italtiple 
and  curvilinear  correlation," 
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There  will  "be  ar^le  laboratory  and  class  work  which  vTill  enable  everyone 
to  learn  just  l\ov  the  work  is  done  and  as  nuch  as  possible  will  be  done  to  clear 
up  the  underlying  philosophy  concerning  correlation,  trends,  the  use  of  first 
differences  ^nd  logarathisns,  coefficients  of  determination  etc 4 

While  the  techjiique  used  will  be  faniliar  to  the  instructors  in  cliarge  of 
the  course,  the  field  of  sanrpling  as  it  relates  to  yield  per  acre  da-ta  vTill  be 
all  new  territory  for  everyone.    Very  little  has  as  yet  been  done  in  our  division 
toward  the  st"udy  of  factors  which  detemine  crop  yields.    To  anyone  interested  in 
forecasting  crop  yields  this  is  a  aost  intriguing  field  for  study  and  research, 
an  al:-ost  unlinited  field  as  each  State  presents  a  sonewhat  different  set  of 
factors  and  relationships  than  any  other. 


....II 

T70EK  TO  BE  COI^LETSD  PEIOB  TO  TSBmARY  10th. 

Eeferences  —  Mills        Pages  61-168 

548-561 
"  (516-545) 

U.  S.  D.  A.  B^Jlletin 

#1480         Pages  20-23 

"        35-37  Apples 
"        43  Sun-jar^^ 

Optional  -  G-.  Undy  Yule  Pages    75-105      Frequency  Distrilsution 

"      106-129  Averages 
"      133-153     Measure  of  Dispersion 

Problem:    To  forr.i  frequency  distritutions  of  yield  per  acre  data  by 

means  of  "tally  sheets," 

1,  Select  6  to  8  of  the  raost  inportant  crops  in  your  State  for  1927  and 

one  or  trzo  other  years  which  represent  conditions  as  rmch  different 
as  1927  and  1925  as  possible.    Use  regular  Field  Aid  inquiries  that 
have  been  nade  in  your  State.    (30  to  40  inquiries  should  be 
analyzed)    (8  crops  for  4  years  =  32  sar:rples  )    (5  crops  with  2 
inquiries  a  year  for  4  years  -  40  sanples) 

2,  Make  out  a  Tally  Sheet  by  crop  reporting  districts  and  for  the 

entire  State  use  a  bar  graph  of  the  total  frequencies.    Our  stock 
paper  known  as  (C,B.  1-7)  15"  by  25"  size  with  lines  about 
apart  and  colms  about  ^"  will  prove  nost  satisfactory.  Two 
sheets  will  be  necessary  in  order  to  allow  fron  6  to  8  vertical 
lines  for  each  crop  reporting  district  and  soae  20  or  30  lines 
for  the  State  S"ur.r-ary  and  bar  chart  for  State  frequency  table.  Six 
districts  can  be  placed  on  the  front  sheet  and  three  districts 
and  State  totals  on  the  second  sheet.    The  attached  photostat 
will  show  how  the  tally  sheet  should  be  mde  up, 

3,  •      Check  \ip  and  see  if  your  tally  sheet  includes  the  following  itens: 

(1)  Show  State,  crop,  year  and  nature  of  inquiry  at  the  top  of 

the  page,  left  hand  comer,  ("New  Tork — Potatoes — 1927 — 
Field  Aids") 

(2)  Rule  sheets  by  districts. 

(3)  Show  district  weights  as  used  '.vith  that  inquiry, 

(4)  Show  number  of  reports  by  districts, 

(5)  Show  district  averages  to  one-tenth  beyond  the  decii:jal, 

(6)  Show  range,  low  and  high,  reported  by  districts, 

(7)  Show  class  limits  on  stub  to  one  dcci:.ial  beyond  the  unit. 

usually  reported, 

4,  Nunber  of  class  intervals  should  not  be  less  than  8  or  10. 

(for  accuracy)  or  -.-.lore  than  15  (to  avoid  too  much  arithmetic). 
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(1)  Great  cara  slioiild  'be  exercised  in  seeing  that  the  aid-point  of 

the  class  interval  is  a  'jholc  nixuber  and  that  a  unit  that  is 
reported  frequently  such  as  10,  15,  20,  or  50,  75,  100,  etc., 
should  "be  mde  to  forr;  the  riid-point  of  a  class  interval 
when  possihlo, 

(2)  The  class  linits  should  "be  definitely  defined  and  equal 

distance  fron  the  nid-point  of  the  class  interval.    ?or  exa^^pl^ 

1  "bu.  class  interval,  v/ith  5  as  a  laid-point  i;7ould  have  frcni 
4,5  to  5.4  as  the  class  linits, 

2  "bu,  class  interval,  5  as  nid-point  =  4.0  -  5,9 

3  "bu,  class  inteirval,  5  as  nid-point  s  3.5  -  6.4  lyj.. 

5  bu,  class  interval,  10  ai  nid-point  =    7,5  -  12.4  hv:, 

5,    Aftpr  class  interval  and  nid-points  have  teen  detemined  and  entered  on 
the  stub  2  or  3  verticle  colu:mis  will  oe  sufficii^nt  for  the  tally  of 
the  reports  fron  each  district.    Four  vertical  coraraas  L:ust  "be  left 
clear  between  the  tp.lly  and  the  beginning  of  the  next  district, 

6,  The  tally s  for  each  class  interval  should  be  co-anted  5  at  a  tine,  and 

the  nunber  placed  in  coluim  labeled  for  each  district,  tiil  liil 
11  r  12. 

7,  The  State  totals  for  each  class  interval  are  obtained  by  cross  addition 

of  district  fi^ares  and  their  sun  should  equal  the  totcl  nunber  of  re- 
ports for  the  State, 

8,  The  use  of  colunns,  d,  fd  and  fd^  is  explained  by  both  Mills  and  Tule 

and  briefly  as  follows:    Sone  central  nid-point  is  selected  as  the 
assuned  mean  or  average  and  a  zero  placed  in  the  "d"  colu.r::,  and  the 
class  intervals  nunberod  consecutively,  those  above  this  central  nid- 
point  as  -1,-2,-3,-4  etc  and  those  bolow  as +1  ,+2,*'3,-f4  in  the  "d" 
colunn,  these  fi^^ures  bein-j  placed  in  coluijn  "d", 
Coluiim  Fd  is  foxind  by  rultiplying  the  itens  in  "f"  by  those  in  "d" 
giving  the  correct  sigji,    (Like  signs  roake  plus  and  unlike  ninus)  . 
Colunn  fd^  ig  found  by  :Taltiplying  itens  in  colux-.  fd  by  those  in  d 
(d  X  fd  B  fd^)  (All  signs  willlie  plus), 

Chas.  F.  Sarle, 
Agricultural  Statistician, 


